Background: This study aims to understand the relationship between menopausal status and the presence of Metabolic Syndrome in women from 40 to 65 years, as well as to describe the distribution of each component of Metabolic Syndrome according to sample characteristics. Methods: A cross-sectional study was conducted with 551 women treated at a clinic in southern Brazil. MetS and its components were defined according to NCEP-ATP III and menopausal status as pre, peri, and post-menopause. Prevalences of menopausal status and of MetS and its components were calculated. Estimates of prevalence ratios crude and adjusted with confidence intervals of 95% were calculated by Poisson Regression with robust variance. Demographic, socioeconomic, behavioral, and reproductive characteristics were considered as potential confounding factors in multivariable models based on a conceptual framework of MetS determination. Results: The prevalence of Metabolic Syndrome in the sample was 56.1% (CI 95% : 51.9 to 60.2), being more common among older women (56 to 65 years), with low education, menarche <11 years old, with three or more pregnancies and in the post-menopausal period. In multivariate analysis, there was an increase of prevalence ratios when comparing perimenopause and post-menopause with pre-menopause; however, the confidence intervals include the unit. Regarding the analysis of isolated components in the sample, the most prevalent altered components were: hypertension (84.8%; CI 95% : 81.7 to 87.8), waist circumference (66.4%; CI 95% : 62.5 to 70.4) and HDL cholesterol (51.7%; CI 95% : 47.5 to 55.9). There was a linear increase on mean blood glucose through menopausal status. Conclusions: Our study indicates variation on the distribution of MetS and each component according to menopausal status and other women characteristics. Future studies on MetS should also have foresight to use this type of approach to improve understanding and targeting of actions and programs focusing on women in this period of life.
Introduction
Climacteric is defined as the period of transition from the reproductive stage to the non-reproductive stage. This period is characterized by endocrine changes, such as the hypoestrogenism, due to the decline of ovarian activity, biological changes because of decreased fertility, and clinical changes resulting from changes in the menstrual cycle and a number of factors [1] . The climacteric is divided into three periods, which define women's menopausal status. The menopausal status is established according to the menstrual cycle characteristics or the time of amenorrhea, and can be divided into pre-menopause, perimenopause and post-menopause, based on the last menstrual period (menopause) [2] . MetS is a complex disorder, characterized by a grouping of cardiovascular risk factors related to the resistance to insulin action, central obesity, dyslipidemia (increased triglycerides and decreased HDL cholesterol) and altered blood pressure [3] .
It is estimated that 47 million American adults have MetS [4] . Data from Framingham's study indicates that 20% to 30% of middle-aged adults are affected by MetS [5] . In Brazil, some studies show even higher prevalence of MetS. In a 2007 study, the prevalence of MetS was 35.5% [6] . In another study, the prevalence of MetS was 29.8% and an increase in prevalence as the age increases was noticed [7] . In a study by Figueiredo Neto [8] , women between 40 and 45 years had a prevalence of MetS of 14.1%, while for women between 56 and 64 years the prevalence was 66.7%. In this study, the increase in the prevalence of MetS in post-menopausal women was caused mainly by the increase of age. On the other hand, some studies have shown a relationship between menopausal status and presence of Metabolic Syndrome (MetS) regardless of age, suggesting that menopause contributes to the increase in this prevalence [9] [10] [11] [12] .
The increase in prevalence of obesity and MetS in post-menopausal women has attracted considerable interest, since women in this situation tend to develop cardiovascular diseases [13] [14] . However, there are few studies exploring the relationship between menopausal status and MetS [8, 9, 11, 12, [15] [16] [17] [18] [19] [20] .
Thus, this study aims to understand the relationship between menopausal status and the presence of MetS in women from 40 to 65 years, as well as to describe the distribution of each component of MetS according to menopausal status and other women characteristics.
Methods
A cross-sectional study was conducted with women from 40 to 65 years treated at the clinic of Climacteric and of Gynecological Surgery, belonging to the Central Clinic of the University of Caxias do Sul (AMCE-UCS), during the period from January 2010 to May 2011. Both clinics are part of the Unified Health System and serve the population of the municipality and region. Hysterectomized women and women who were submitted to hormone replacement therapy were excluded from the study.
The sample size was calculated for the association between menopausal status and MetS. Thus, a sample of 687 women would allow identifying an odds ratio of 1.6 [9] , with a confidence level of 95%, a statistical power of 80% and a ratio of unexposed:exposed maintained at 2:1. The unexposed are the pre-menopausal women, and the exposed are the post-menopausal women.
All interviews were conducted in the clinics, prior medical consultation, by trained interviewers. A standardized, pre-coded and pre-tested questionnaire was applied, containing socioeconomic, demographic, previous reproductive and behavioral characteristic questions. The demographic characteristics evaluated were: age (40 to 45 years; 46 to 50 years; 51 to 55 years; 56 to 65 years); skin color (white or not white); and marital status (married/in union and not married). The socioeconomic characteristics evaluated were: schooling (0 to 4, 5 to 8, 9 to 11 and ≥12 full years of study), family income (0 to 2, 2.01 to 3.00, 3.01 to 5.00; ≥5.01 minimum wages; value at the time: R$ 510.00); and paid work (yes/no). Schooling was recategorized for bivariate and multivariate analysis (0 to 4; 5 to 8; ≥9 full years of study). This recategorization occurred because of the small number of women in the category >12 full years of study. As behavioral characteristics, smoking and physical activity were evaluated. Smoking habit was classified as smoker, former smoker and nonsmoker. As to physical activity, the women were classified as sedentary (women who reported no physical activity) and non-sedentary (those practicing any physical activity at least once a week for at least 30 minutes) [21] . The women's previous reproductive characteristics were evaluated using the following variables: menarche (≥14; 12 -13; ≤11 years of age); number of pregnancies (0 to 1; 2; and ≥3 pregnancies).
The MetS was evaluated through each of its components: waist circumference, blood pressure, blood glucose, levels of HDL cholesterol and triglycerides. Waist circumference (WC) was measured by the survey coordinators. To this measure, a standardization training was performed in order to reduce intra-and inter-observer error. The WC was measured with a non-flexible tape measure directly on the skin at the midpoint between the last rib and the iliac crest, and the readings were made at the end of a normal expiration [22] . Abdominal obesity was obtained by the average between two WC measurements. The blood pressure levels were measured at the wrist with a validated automatic digital device (BP3AF1-3), according to the guidelines of Association for the Advancement of Medical Instrumentation (AAMI) and British Hypertension Society (BHS) [23] . The woman remained sitting, without speaking, and at rest for at least 5 minutes. This procedure was performed two non-consecutive times in a minimum interval of 5 minutes, and the average value between the two measurements was used for analysis.
Laboratory tests were collected from participants' medical records, with a limit of four months. Since the request of these tests was part of the clinic routine, most women already had them. For those women who had old tests, new tests were requested by the physician responsible for the clinic.
MetS was defined according to diagnostic criteria of NCEP-ATP III [3] . Thus, MetS would be present in women with at least three of the following criteria: waist circumference ≥ 88 cm, blood pressure ≥ 130 mmHg or ≥ 85 mmHg, fasting blood glucose ≥ 100 mg/dl, triglycerides ≥ 150 mg/dl, HDL cholesterol ≤ 50 mg/dl or in use of medication to treat these conditions.
For classification of menopausal status, the study participants were asked if they were still menstruating. If so, whether they were regular menstrual cycles, similarly to what had occurred during their reproductive life, They were classified as pre-menopausal women. If menstrual cycles were irregular in relation to flow and time intervals, they were classified as perimenopausal women. If they reported they did not menstruate, i.e., with amenorrhea for at least 12 consecutive months, they were classified as post-menopausal women [2] .
To ensure the quality control of information, 10% of the interviews were redone through phone calls, using a simplified questionnaire. In this questionnaire, some perennial questions (with answer with no possibility of change since the time of the survey) were repeated by the research coordinators.
The typing of data followed the procedure of double entry, being performed with EPI-DATA 3.1 software.
Comparisons of typing and analysis of consistency between them were made. Bivariate and multivariate analysis were performed in STATA 9.0 (Stata Corp., College Station, USA) software, according to a pre-established analysis plan.
The chi-square test and the test for linear trend were used to describe the characteristics of the sample according to menopausal status. The MetS components were also evaluated individually, both in terms of relative frequency and measures of central tendency and dispersion, according to menopausal status.
Estimates for crude and adjusted prevalence ratios with 95% confidence intervals were calculated by modified Poisson regression, with robust variance. Potential confounding factors in multivariable models were based on a conceptual framework from distal to proximal levels of MetS determination [24] . Variables were included and/or retained in models as potential confounding factors if they presented a p-value < 0.20. Multivariate Model I was adjusted for the demographic variables (most distal level of determination); Model II was adjusted for the socioeconomic variables; Model III was adjusted for demographic and socioeconomic variables (only variables with p < 0.20 in Models I and II); and Model IV was adjusted for the most proximal determination variables (behavioral and reproductive variables) plus those variables socio-demographic variables kept as potential confounders in the multivariable analysis Model III (p < 0.20). Since nutritional status assessed by body mass index is directly related to MetS components, it was not included in any multivariate model. In each model, those variables with p-value < 0.05 were considered statistically associated with the outcome.
This study was conducted according to the guidelines laid down in the Declaration of Helsinki and all procedures involving human subjects were approved by Research Ethics Committee of the University of Caxias do Sul, under opinion No. 124/08. Written informed consent was obtained from all subjects.
Results
During the collection period, from January 2010 to April 2011, 658 women who consulted in the clinic were eligible for the study; 41 (6.2%) were refused and 66 (10%) did not perform the laboratory tests. The following results refer to 551 women with average age of 51.1 years (sd 6.5). Table 1 presents the sample characteristics and the distribution according to menopausal status. Most women said they were white and being married/in union, 28% had low education (less than 4 years of study) and 48.7% had low family income (less than 3 minimum wages). Sedentariness was present in 67.9% of the sample, and most women never smoked (52.6%). As for reproductive variables, menarche between 12 and 13 years (44.6%) and three or more pregnancies (63.5%) prevailed in the sample. Most women (80.6%) were overweight and obese.
Among all women in the study, 17% were pre-menopausal, 42% were perimenopausal and 38% were postmenopausal women. Table 1 shows, as expected, the advance of isolatedlymenopausal status as the age increases, and among women from 56 to 65 years, 88% were post-menopausal. Women with low education and without paid work were proportionally more in the postmenopausal period than the other groups of schooling and among those with paid work ( Table 1) .
The prevalence of MetS in the sample was 56.1% (CI 95% : 51.9 to 60.2), being more common among older women (56 to 65 years), with low education, menarche <11 years old, with three or more pregnancies and in the post-menopausal period ( Table 2 ). The prevalence of MetS increased gradually as menopausal status, showing a linear association, with 26% greater likelihood of MetS in post-menopausal women compared to pre-menopausal women ( Table 2) . Obese women had six times more MetS than the eutrophic women (78.8% vs. 13.1%). Table 3 presents the multivariate models for MetS according to the three periods of the menopausal status. There was an increase of prevalence ratios when comparing perimenopause and post-menopause with premenopause; however, the confidence intervals include the unit ( Table 3) . Figure 1 shows the isolated components of MetS according to the menopausal status. Among all women, the most prevalent altered components were: hypertension (84.8%; CI 95% : 81.7 to 87.8), waist circumference (66.4%; CI 95% : 62.5 to 70.4) and HDL cholesterol (51.7%; CI 95% : 47.5 to 55.9). The increase in the proportions of high blood pressure and high glucose showed a clear linear trend. The largest increase in waist circumference (>88 cm) occurs between the pre-menopause to perimenopause, suggesting a later stabilization at a level slightly less than 70%. The proportion of women with low HDL remained unchanged between the three periods.
Comparing the average values of the components according to the presence or absence of MetS (Table 4) , it was observed that the largest increase was in values of serum triglycerides (51.5%), followed by blood glucose (21%). 
Discussion
The present study investigated the relationship between menopausal status and presence of Metabolic Syndrome in women from 40 to 65 years treated at a clinic of climacteric and Gynecological Surgery in southern Brazil. The prevalence of MetS in this population was high, showing an increasing trend in relation to periods of pre-, peri-and post-menopause. In the multivariate model, this trend lost statistical significance. Among MetS components isolatedly, there was a linear increase in the occurrence of high blood pressure and high glucose over the three periods of the menopausal status, but the proportion of low HDL remained unchanged. Comparing means of each component between women with and without MetS, the biggest variation was in the mean value triglycerides (51% increased), followed by glucose (21%). The study found a prevalence of MetS of 56.1%, considerably higher than other studies conducted in clinics and similar to population studies in Brazil. Cross-sectional population-based studies showed prevalence similar to that found in our study-56.9% (among women over 45 years) in the semi-arid region of Bahia [25] and 59.9% (in women over 60 years) in Novo Hamburgo, state of Rio Grande do Sul [26] . However, Figueiredo Neto [8] , investigating women in climacteric period in a gynecology clinic in Maranhão, found lower prevalence, of 34.7% [8] . This study, like ours, was performed in public health service, with the average age of women of 49.7 years, slightly lower than ours.
Just as within the country, the prevalence of MetS in women in climacteric period varies widely around the world. In Taiwan [17] and Korea [12] , in studies performed in clinics, the prevalence of MetS were even lower (6.2% and 17.9%, respectively). On the other hand, population-based studies show higher prevalence rates of MetS. In Iran, Ainy et al. [18] conducted a study with 2182 women in menopausal transition and found a prevalence of MetS of 63%. In addition to differences in culture and lifestyle, which are not evaluated, the difference between the prevalence on this study and ours may be partly attributed to the higher age averages of the study performed in Iran.
In our study, an increase in the prevalence of Metabolic Syndrome was observed between the periods of pre-to peri-and post-menopause, although this effect has missed statistical significance in multivariate analysis. These findings are consistent with recent studies that demonstrate increased prevalence of MetS in women in climacteric period, and a greater increase in post-menopause when compared to pre-menopause was observed [8, 11, 12, 20, 27] . Miller et al. [28] , through a crosssectional population-based study in the USA women with a cohort of immigrant women from the Soviet Union, presented an even bigger difference than the other studies in the prevalence of MetS in the period (13% in premenopause, 68% in post-menopause). This increased prevalence in post-menopause may have occurred because the average age was higher in the study by Miller (57.3 years) when compared with the average age of our study (51.1 years). In a study performed on a gynecology clinic in Brazil [8] , with women with an average age of 49.7 years, the prevalence of MetS in pre-menopausal women was 24%, while in post-menopausal women was 44.4%, prevalence lower than of our study. These findings show the age as a participating factor when the relationship of menopausal status and the occurrence of MetS is studied. Although the risk of MetS increases with age, cross-sectional population-based and cohort studies show that post-menopausal women are at greater risk of having MetS, regardless of age [9, 11, 29] .
Establishing the effect of climacteric as an independent risk factor for MetS has been a tough challenge to researchers, given the difficulty of separating the effects of natural aging process of menopause [27] . The predominance of testosterone is being indicated as a hormonal change that is directly associated with the incidence of MetS, regardless of aging and other standard risk factors of CVD [29] . Other studies support the hypothesis that the reduction of estrogen would be the main factor for the increase of this incidence, directly associated with aging and biological aging, which itself already contributes to the increase of health problems. However, Kok et al. (2006) [30] conducted a study with Framingham's data to investigate whether cardiovascular risk profile could accelerate menopause. The results showed that the risk of heart disease determines the age of menopause. This offers an explanation for the inconsistent results in the cardiovascular disease rates in relation to the age of menopause.
By investigating the characteristics of women, it was observed that there was a similar behavior in association with both the MetS outcome and the menopausal status exposure, namely: age, schooling, number of pregnancies and nutritional status. Moreover, menarche was only associated with MetS, not with menopausal status.
Socioeconomic characteristics such as low schooling and income are factors associated with an increased prevalence of MetS in most studies that evaluate women in climacteric period [29, 31] . Romaguera et al. [31] , using data from a longitudinal study, showed that higher schooling seems to provide a protective effect, even after adjustment for confounding factors. Number of pregnancies has often been studied in relation to MetS. By assessing Iranian women, Mousavi et al. [32] found that the number of pregnancies in women with MetS was significantly higher than in those without MetS (5.2 ± 3.1 vs. 3.5 ± 2.6, p < 0.001). The prevalence of MetS in nulliparous women, mothers with 1 -4 children and more than 4 children was 15.2%, 26.2% and 49.6%, respectively. As to menarche, Feng et al. [19] also found that women with early menarche (8 -13 years) have significantly increased risk for MetS (OR = 1.32; CI 95% : 1.14 -1.53) than women with menarche from 14 years. Heys et al. [33] evaluated the effect of menarche in the development of MetS in 7349 Chinese women with 50 years or more of a historical cohort. Adjusted for age, schooling and number of pregnancies, the lower age of menarche (<12.5 years), when compared to the older (≥14.5 years), was associated with a higher risk of MetS (OR = 1.49; CI 95% : 1.22 -1.82). Regarding the nutritional status, obese and overweight women had higher prevalence rates of MetS when compared with eutrophic women. One of the components of MetS is abdominal obesity, directly related to overall obesity. In a study conducted with the 1982 Pelotas cohort, obesity increased the risk of young adults having MetS by about 40 times [34] .
As for the prevalence of MetS components, altered blood pressure was the most common characteristic observed in the population studied, followed by increased waist circumference and low HDL. Other studies showed that waist increased circumference and blood pressure had the highest prevalence among the MetS components, suggesting that these are the components that most influence the prevalence of MetS [9, 12] . Specifically in relation to blood pressure, the region where the study was conducted is considered one of the biggest consumers of sodium-rich foods and, consequently, a high prevalence of hypertension is found in this population. While the average sodium consumption in Brazil is 4.5 g, in southern Brazil is 5 g [35] . A national population survey showed that the female population that resides in southern Brazil consumes 64% more sodium than the recommended [36] .
When the occurrence of the altered components during different periods of climacteric was observed, there were gradual increases in the prevalence of altered blood pressure and high glucose when comparing pre-, periand post-menopause periods. The increase in blood pressure during climacteric is common in many studies in different countries [8, 9, 12, 17] . Sièminksa et al. [16] , investigating Polish women, found in pre-menopausal women a prevalence of 7% of hypertension, while in post-menopausal women this percentage increased to 30%. High glucose (above 100 mg/dl) has also increased its prevalence in climacteric period [8, 9, 11] . In a study by Kim et al. [9] , with Korean women, the prevalence found in pre-menopausal women was 9.8%, while among post-menopausal women the prevalence of altered glucose was 26%. It was observed that high waist circumference had its highest prevalence during the perimenopause period. Few studies assess the perimenopause; most evaluates the difference between pre-and postmenopause. Low HDL cholesterol did not present change in prevalence between the three periods.
In our study, the average values of the components were evaluated according to the presence or absence of MetS. An increase in the average value of those with MetS was observed. The biggest variation (increase of 51%) occurred in the average of serum triglycerides, 111.5 vs. 158.9, respectively, in women without and with MetS-followed by blood glucose (increase of 20%) and serum HDL cholesterol (reduction of 18%). The smallest average variation occurred in the blood pressure levels, an increase of 6% among women without and with MetS. In the study by Janssen [29] , which also compared the data between women with and without MetS, the same trend in the variation of components is observed. It is noteworthy that in our study the averages in women with and without MetS are higher, and all the component values among women with MetS were higher than the rec-ommended by NCEP [3] . These results reinforce the need to investigate the components of MetS both aggregate and isolatedly in this period of life of women.
Our findings should be interpreted with some observations. First, the way in which the three periods of menopausal status were analyzed, i.e., based on self-reported information. Perimenopausal women reported being with irregular menstrual cycles or less than twelve months without menstruating. Since this is a cross-sectional study, we only have information from the current moment of these women. One year after the collection, we contacted 55 women, who at the time of the survey reported that were not menstruating for less than 12 months, which were classified in perimenopause for that reason. Even classifying as post-menopausal the women who reported being more than 12 months without menstruating at the time of phone call, the analysis showed no differences. Therefore, we chose to use the data collected during the interview. A second aspect that deserves attention refers to the sample size both in terms of total size and the number within the categories of exposure. In subsequent calculations we found that 594 women would be needed to identify significant difference of MetS between pre-and post-menopause. In addition, we obtained a small number of classified women in the pre-menopause period, and in our sample calculation, we expected to find a greater number of these women. Most of our sample was in perimenopause. It is also important to assess that, among those who were post-menopausal, the average age was 57 years (±4.9), demonstrating that exposure to post-menopause on these women was small. In several studies the average age in post-menopause is greater than what was found in our study [12, 18, 20] . The study by Cho et al. [12] presents results that support the hypothesis that the risk of having MetS increases with the years since menopause, and tends to decrease after 14 years from the last menstruation. The highest prevalence of MetS would be around 60 years, value greater than the average age we found. By analyzing the results of these other studies, it is possible to infer that there were no statistically significant differences in our multivariate analysis because our sample has a greater number of perimenopausal women and because of the small exposure of women to menopause.
Another point to highlight relates to the generalization of our findings, mainly regarding the prevalence of MetS. Our sample came from a health service specialized in women in climacteric period, which serve only users of the Unified Health System, with low schooling and income. Since this sample is not population-based, the results should not be generalized to the general population.
The last observation is about the percentage of rejections and losses caused by failure to carry out the laboratory tests. However, in a comparative analysis of the main characteristics of the studied group (551) and such losses/rejections, there were no statistically significant differences between the characteristics investigated.
Conclusions
This study stands out not only for being one of the few studies conducted in Brazil in a secondary level public clinic, as well as for evaluating the relationship of menopausal status with each of the isolated components of MetS. Thus, it was possible to demonstrate that, in addition to blood pressure and waist circumference, the change in blood glucose and serum triglycerides play an important role in increasing Metabolic Syndrome during climacteric.
The current study indicates variation on the distribution of MetS and each components according to menopausal status and other women characteristics. The combination of these findings suggests that future studies on MetS should also have foresight to investigate the relationship of MetS components isolated according to the women characteristics. Certainly, this type of approach should improve understanding and targeting of actions and programs focusing on women in this period of life.
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